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HEAD AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an etching mask 
which allows the accurate execution of anisotropic w> 
etching by dry etching and is capable of forming patterns 
of a rectangular shape in section on a workpiece and a 
method for manufacturing the same. 
SOLUTION: The etching mask 1 1 is formed of a metallic 
material, such as 'Permalloy (R)' (NiFe), and its cross m ' 
section is formed to a Tee shape consisting of a vertical 
bar part 11a of a width W1 and a cross bar part 1 1 b of a 
width W2. If ion beam etching is executed by using this 
etching mask 11, the region of the surface of the work 
piece 10 not covered with the etching mask 1 1 is 
selectively chipped off by the cast ion beam 1 2. The 
region of a shadow by the cross bar part 1 1b with 
respect to the vertical bar part 1 1a is formed at the 
etching mask 1 1 and the redeposition part 1 3 of the 
splashed material is formed, by which the width of the 
region near the boundary with the workpiece 10 of the 
vertical bar part 1 1a to substantially determine the 
pattern width is prevented from changing. 
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tZ&KiBl&Zinhtmt. -t©BrffiJWT^Jgtt©x ?■ 

>^vx^*^jnxia±«:^tfcf«. c©x^^>if 
-7Xi7^fijfflur-Y^>tr-Ax^^>y^©K7-<x 

v > ^*'(f -5 C t J; 9 )A*DX^©5S*iD»aX?:tT ^ 4> 
©-CifeS. c©*S^cJ;9. ^«©©Tffi*Wr€>{S*ffl 
50 ^'S-y^MfhS. 




(6) 

9 

[0 0 2 3 ] **WKcfc5»«^* Ffct *KO##ii 

»ffi<t<DPacc^aE"r ? r/B&w-rs > y >?t << 

JBWOBfBBi^ri^^tcWJ^Shfcfe^-r**. CCD 
[0 0 24] *»WCCJ:4f6<3!>»Sl^y Ffcfc. M 1 OS 

mz&&mm, fc«t»»ia>»#a»aB«i»2<3!>«# 

tc<*:9, »l©S#ii*l»a*<fci>^2<7)#*ii*»ffi 20 
[0 02 5] *«WftCj:aMCCffi(D«a^ ? Ftt. Si l 

ccT^tttDWB*W^S*y *>^x**/Bl>/c F 

* * > y -7* £ as* 2 <D#*ii^eisr *> 4 j: 5 tc^^s 

l <D3£iA^ia&£ Jg 2 <DS^iA^ffi@i K <£ o 
[002 6 ] *^Hjtc <fc£»M^ v F«D»ifc&ffiB:. » 
»2<0»*i&*^to<t»»l ©»"*ii»»«t*2© 

vz^j^msikfr^v FSP*«B^fc»m^-y fossjs 
^moo^x. mKDmz&frmmttezm. 40 
nfc j: y » 2 <DS#iA^ag <t a: sb* c o*r 

Bbfcfft, »2 0>»dii»fiB«d:0:SB©±CC. £JStt 
«CC <fc 0 ftJ^S $ ft S t ftfC T5=0tSOBrffi**-r 

*>^***ft«*axa£, 

[0 02 7 ] *»W«c J:Sffi©8B»^ * F4>SiS#ffi 
tt. *l©«Si&*»ffi£fc4B. #+vzfm*s<t:Vm 
2©«#ii*SKffita5B%C(DIB-caBl/fca, 312 50 
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<D»*iA*««£&SB©J:«c, ^Kt«46c J: 

f->y&c<*:9. »2©S*i&#«ffi£«rSB. ftv^ 
B* 1 <a»*ii*fiB«ia*B©*IH*S*r 

[002 8] *IE?l3tCct*H*cffi(0fiBffll^ 9 FORJft^ 
ffitt, aicOSfri&^BffitaiBfcckCf^+yyB* 

tt&t&fcT ^JB«©Kffi* W b 2 <D# # iA^JSS £ 
ttSx^^>^v^^*fE»-rSXS<!:. x**>4/-? 
x^£flK>/c F^x ^>^cj;D. *t^t. *j 
<fci7» 1 <DS#iA^S2@i tt4B©*H*S *r<D«« 
*ccoMrii!R^cf^*UTBTS*^«tctoX-r6X 

[0029] &L±<omm.^ v FcosBe^ffi-rtt, x * ^ 

[0030] 

[0 03 1] (xy ^>^v*2fcj;i^(DffS^£) 

sr, si (a) &m^x^mi<D—mMm^c% 

^x^>^x^©M(cout 3 Mt^ 0 cox* 
^> #1 1 tt. mt3» ( F e ) »©^Wec J: 0 

*iW, ©Bl^-api 1 bi^^^ST^cDWfH^WU 

ccx\ i a a«*«iii©* i <d«« 

CC^tJEL, x^^>^t'-A(C c fc0x^^>y^n^U 

1 b3W**9i©»2(D« 
atc^jeEO. «E^-SB1 1 a<D(!iJSgM^OX7^>^tr 

1 *«JSS"r4^«»*4iLTtt. A-7D-f (x^>r;u 
90 (NiFe), - v V Jbtf*n > ( N i B ) , x ? 4r 
;U»;>(NiP), KCu), i(Au), 3^;l/F 
(Co) Sfc«*>^^ (Ta) 

tccoDx >^ ^> ^ sttzmmt Lxmm-r h c <h 

[003 2] C (DX v 1 1 £ffl<,>TflnX3 

n^f^jox^i o«, BB«4(*ttifc[>&BWB. mmt<& 
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;LttS3 (Cu), 4(Au), (N i F 

e) . tt (Fe) ttif^^CCj;9»JiST*C£#r 

K(Hi-Bs) «:<>o|fc*<D&«tc<l:"3JB«3ti/cfe 

[0 03 3] *HJ6©JB9B<Ox ^ ^>^7X £ 1 Hi, 

& 0 CCDX ^>^^ 1 1 <3r>$^-3P 1 laOlitt 10 

WLfctO. 5-5. 0/im, fit* -SRI 1 bflMIttW* 

ko. 5-i. 5 um. st^-asi i bcommmz-i* 

0. 5-2. 0 um±?ZC£&m& L(,>o 
[0 03 4] £3 1 (A) -01 (D) *#JKLr 

[0 03 5] 0 1 (A) CC^Lfc<fc5tcxy ^d/vx 

V L L *2:ftHi* ^ P J '\ -i- J J s S * \f 'j/x. f<#. *i -'J ^ 

1 1 gftCDfU^-SIH 1 b 4>f5iJ9B*6*l 
S. »^'-8Pl 1 aW Bi^-SSl 1 b©f5KHcS8B 
*3^*S/ca«>, ^o^tt^*>tf-Al 2Cc<fc-3g.J9 
feh^CiWK — SB 1 1 a<Z>5^. S 
^-SPl l b©Kitt*S»Jaj^©H«tc6*^*>hr- 
A12«?n. SH»»3WB-J0»6*i*. L^L. 
CCDttf^'-SUl 1 a<Dlgffi&Ctt, tftJJDX^l 0#>6BlJ9 

afrzmvmztirmnLfc&mmiv-mtm 1 30 

(B) - (D) CCTSLfci^CCKE^-SSl 1 a<DY*> 

©/cfiOfflE/i-BU 1 1 a©»l3&«S5^WtcA* < ttS. C C 
T\ la©-Sffi©5%. 3feM»*4^Wf*»L 

fcW# <«T, WttSWl 3 <fcOT©«««. 
W««gpi 3©P?itt4/c^ -f*>tr-A 1 2*Sitgl 

[0 03 6] -T&fo^ C0X7f>m^l ir 
tt. fi^'-SBl 1 a^lt, «^-8Ul 1 b-5C<fc&K 
©««##JiE3ftS<!:ftCC> IR»Lte*H»»©W«« 40 

1 1 a(7)MI1!5l 0 <!:<DJfB©§«««OttttaftT 
1 1 bSfttt, 9Jf3HX6tiT*©H*Jj:CX«3*tB^-r 

4 77 ft cc ^ t-r a * , rt$-zs ^<ommc « ^ l & c > 

/cftPflJfflwa:^. S£^~C SI (D) (C^L/cct^CC, 
xy ^>^XSti/cac^aftiXiB5l 0<Dj*2->1 0 
att^cDJigpeiTgP^Ii^tCx^^^^vX^ 1 1 
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^£-> 1 0 atO«JiSffi*iSii[-C*0. KfflJB 

^7X^ 1 1 *fflC->SC4-5C<tO. K^^x^^>^c 

[0 03 7 ] iC5r, -f*>tf-Ax?^>y|gar 

C<Dcfc^fe^CD-Yt>t-Ax^^>y^g 
-Ctt, »ttJX!»l 0^i2 (A) CCT^L/Ccfc^CC^SaCC 
39s (^7f>yM0 = O' ) L/e 9. 02 (B) cc 
^LfcJ:5fc-tttaX-*SU 0<D*ffl**±H£tt4 (6> = + 
4 5° ) J;^tcSrg-r€><t, Slg*ra4L/cI« 

nam\ oommcmTLx l* ^ 0 S£~>t, *iew© 

^Jfifc<fc*x?^>^;*>7 l l ^ffli^cx^>^7' 
P-fe^rtt, 02 (C) CC^Lfccfc^K:, ttll!310 
4€0»TIi^Si^c (#U.«<9 -4 5° ) 
^IL, JgTL/cfi^tSftlX*! 0Ktt#Lftl»8i«£ 

rici#a*LCi. 

[0 0 3 8 } -3:||ffi<£^S8C!?x y 9 1 l £J9B. 

X^^>y (Reactive Ion Etchinq :R I E) &£<D?3 

^Xvxy^>y-?>SJ£14^^>x^^>yrtt, » 
flPXBW* . F-Jx ttftiE-^^ ^> 35c -j F c^S^ 

ee^r, ajsnxj»*5*iBBi(D»^cctt. ^£*t£#x£/B 

SSSLtr*. 

[0039] ^>t-Ai 7 f>^iJ^ xy^> 
^iUttt. K% (O, ) , (Ar), W. 

m(N, ) . 7K^ <H, ) ©ft, ES^!?ft«* (C 
F 4 ) ttc!fCD/M3y>«^**«t»6*i4. ^H^E^J 
tt 1 0" 1 P agfi&&sfS* L < , a^3<D±IEtt 10 0 0 
V . 8 0 0mA. x-^>^B$ffl ttM^, ^«©«HtC 

j:oatti*(. i o^eo^ »jdx«ii occ»rs-/ 

^>t^-A<DA*tftS (x-^y^M) ttO-9 0* 

co^artT^ c t^a* lc\ 

[0 04 0] yctc, C©i-^>^^1 lflOftSS 
S<bL'T4'0<D7'D42X«:ourSi?B-rao «T 

H-^^«Lri»0j*ra o 

[0 04 1 ] C»10fRH*ft] SE-T, 03 (A) CCtS 
Lfc«ffiBI*oaaiPX«!l 0±«c. 0 3 ( B ) CCtSL/c 
i^CC. W|x.ttJ^12-5 MmO^ffiaBg^l 4£M 

wjbbws. jsaettttiiiiBi i 4 1 urmiz&stf? ? 

(C) tC^L/cJ:^(C, JByttt«lB«14%aS*L3!H» 
■raciCcJ:^. i^>y7Xi?l l<D«^<-SB©*a 
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Z> 0 j&O-C, 03 (D) CC7nU/c<fc5lC. COflS*ttffl 
flg^l 4<DHP 1 4 ateJ:tf*©ffl2«Wcfto#«:*7 

SrT-fe: h>^tc<fc 9 ttflni«n 0«>6MB. iit^C 
£CC<fc9, 03 (E) tc*OA:J:^*T^KB«:*-rS 

[0 04 2] fe^JSHTIt ftWBdb 

feo^iMtwo'pH (7k*-r 

^->3&^iffi3n-5. CttCt«fcDlKK<DiSux*?-># 
[0 04 3] *fc. fto*©T»<ba*tft/HXil3W»5» 

¥»f*£*^** W*.tf4. 5%&i£ (HC 1 ) *§?£tc 20 
[0 04 4]«)o*ffi©pHtirtt, pH7. 0OT 

[0 04 5] S3 (D) <DIgCCtet>T. 

Hi 5<DlB*tt<SJtKl 4©*ffi3^6©/S3tt. mfi£<2> 
W^-SP1 1 b*W*>t^-A 1 2CCj:-5x^^>^-C 

m) tLhi-r i^o^® i sowsk. a>o#jR©a 
ct^r**. »o*«coiaB[tt. ffl#tt»JtBli4# 

[0 04 6] C (Dig 1 ttlSW^ttl^ 

[0 04 7] [^2©f / fiSi^v£D *^ffit?ta. 04 40 
(A) ICfnUcmnxmi OJbtC, 04 (B) ICTikLtc 

«2-5 *xm<DB!ff*WT-5JB36f4«IBB 1 6 Sr^ffiffJ 

AfttttiMSM i 6 <t it^ay*7 ? 

<D#VB<D\si'ZbftRH<*P>tlZ>. ^(C. 04 (C) K 

41 («/<-») W, tBIGiH©««l 6a&C*fGT2!« 
WCCStIc (3U©B:)fc> *?tC\ »^S4 (D) CCtS 

(W^-gff) «t|p|i;ta<D«IiSi 6 btcsturasi © so 
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*»wcc», «ittf. *i<db*6c>i/i o oigjgi-r 

05 (A) CC^Ufc<fc^CC«jttt«lli«ll 6CCT?:*« 
<DMP1 6 c «tl»T. 05(B) CCinLfc 
J:5«:ai(D*ffi<!:BI«CC»o*«:m^ !Bj1&tt«lflBR 

1 6<D^P1 6 cCCT o*Bl 7*JgJSW 

X«n0*>e>MB. &*lT&C£lc<fc^ 05 (C) cc 
[004 9] C <Dm 2 (DftSWffi-Cte. SI 1 <D#fi£J: 0 

j*xis»«*tJnr6*><oc!). m i (Djimcit^x , x? 

[ G O 5 0} {«-3-®f£§g3£&3- SSa^i v S l ^ 
ffi&EMaK:, 06 (A) K^U/cWXHl 0±fC. 0 

6 (B) tc^/c^^cx ^ ^>^v^^©«^-gpi 

(C) 6C7nLfc<fc5«:. HfcjetttBBBBl 4*B3CL/3R« 

, £|gc*I<©BBPl 4 a**-rs^**->*ji5fiS-rs. 
ttot, 06 (D) (c^L/ci^K:. ^lCD^rffi-tinfii 

©&^»I«fl\ S&6&BM3B1 4 COUP 1 4aft 
CC*o#Kl 8 at^SE-r*. -t<D«, 06 ( E ) CC^ 
UTcfcSK:, T^h>^cc<fe0JSyett«reKl4«r»»n 
X«U 0^fc§MtL»**4. 

[0 0 5 1 ] X^ §7 (A) Kl^O/cJ:5K:. Xv* 
>^vX^<D!SS£i±(D18/S, piJx.«M/12. 5-7 u 
m©ffl)6tt*jra« 1 9*^fliJgflE-rS. 07 

(B) tcfnU/cJ:^cc v tmMkmmmi 9%K*03g* 

2 iRi;ffl<DWPl 9 a*Wr4^f->**SETS. 

Sli>r. 07 (C) cc^u/ci:^cc^o^^S^tfc\ 
iSTfetttli^l 9<DHP 1 9 artCC<*-o^M 1 8 b£JF5 
07 (D) ic^U/c^tc, r*feh> 

«tc<tD«3fett»8BBi 9*»axa i ofrhmmLfk 

[005 2] com3co^virta:, ^ifcJ;yi2^ 
1 <Dttt^<— 85 1 1 aCDig^fcJ:OTg, &mcffi^-Ul 

[005 3 ] C»4<DfP«*tt3 »4©fP«E*ffir» 1 
HuiecD0 6 (A) 3&>6I5IH (D) igOXfI«^3(D*ft 
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ei6 <d) <Dx«yc*5i>-t. mv&mm i 4 ©rani 

4 art{C»^*IBl 8 a*J&£L/cf*. 08 (A) CCtS 

agj? 1 - 5 u mo&ytfflmm 1 4 ' t&wjasE-r 4. 

08 (B) &c^L/t<fcMc, f&ftttmmmi 
4' £S*L^&ir&C<bttJ;'K x>^>yvx^o 
f§ (fit^-SP) W, ilSICiBCDMPl 4' a*ffTS^ 
*->£7FJStT£„ 18 (C) tCTSL/Ccfc^ 

«c % 26o*«sa*m», i^^ttts}fli^i4 05gni 4- 

art«c#r>*J*l 8 b£#d«-£. *<D», 08 (D) 10 
CC^Lfc J: Sic. TH2F>9«CJ:i3IB3l6tt«llSBll 4' 

[0 05 4] C(7)I4(0M-C(J, HI 3 £[n]ti 
Cc, x^>>/7X^ 1 l<D$£>^-gpi 1 a<Z)H3*jJ: 

m 1 a ©a^l-tSl^ I 4 %W$fcutcik. m 7 
(A) CC7f;L/cJ;^c. 1 a 5*-* 

#M1 8a4«9±5fc«*tt««IJRl 9*^-TSJ: 20 

*©20b©»*wfcc. «*tt«Bg«i o<d*k^-*i 

1 afc»lfrr56R# (MH8R#) *"CKlCU #>o*Jii 
1 8 aT*to%«>*-8Pl 1 iW&'SZMnTiZtifi 

6*, l«a®«*tt«IIIB!l 4*»*TSCt&<. 2 

ma<D&3cmimmi 4' ore 20a 
<t^ 8 a-r&toftta^-au 1 a 

<DJS S tt. flftttttMIM 1 4 <D« 3 fc <fc 0 ffl < lilt 

^ns, 

[0 05 5] M±<Dfi&fc£Vft$i$titc3- 

[0 05 6] CfifcSi^ * F*Jj:Cf-e©«Jft^rffi] «T\ 
fO^-y FO-WiOt, «£fflSWH«»^* Ffc 

[00571011 «C0S£iafiB«^* F<D«rffl«J?£ 40 
<D— W**-r*>©"CAS. tCWKS^* F2 Ott. B£ 
JB<Dl^a^*H*UiL^* F» <«T. R*mo^ 

-yFButco) 2 0Ai, smm<%4>#9T< ^mz 

F» <«T. F«£c>5> 2 0B 

Fg|52 0A*jJ:V«*ii^9 FSU 2 0 B^C<0««:ffl 

«iio-c»ttShr^«. fit/, c(Dffl^f*<DS@ni* 

W:cntclSS3ntci>. 

[0 05 8 ] K^WU^* F8P2 0A«, fflx.&T)ls7 50 
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yvMAI.O, • T i C) *>6fcS2S«2 l±fc, 
WI^KiHftTJi/S^^A (A l , 0 3 ) tciUflMSn 
/cMS5xim(DT«&^2 2. ffUaSftttTJl/ 5 ^0 A 

(FeAISi) (C<fc9JBfi£3n/dS«2 um©TSB'> 
-;UFJ12 3, WfciiMfbT^S-^A (A 1 ! 03) 

^Lr«»«B0»*» aXF. MRHit^) 25© 
;S£->£ff$J&L/t&(Or&£ (t >y^J12 4±CCtt 
Wt«*>*^ (Ta) ^^>yxf> (W) f(DMR 
IB*ca»Lte^tm*cJ:*)^3tifcy- F«H=-IB2 5 
a*^SE3tir*50. CCDU- F*Smi2 5 a^MRI 
2 5CC*SWKJf«3n-Cl>£. MRH2 5(J, 
y\--vu-f (N i F e^&) y^iMNi) 
;UF (Co) ^fttffiB»ffiK«*t*r**«t«4K: 
J:9J&a3*vCC>S. &*>\ C0MRI2 5I*, 
«»fflai3a*ft«)<fi. * b' >A;l^H^ F >* 

[005 9 ] »#ii*-s y F«5 2 OBB, COSWtil/ 
FW2 0 A±«c. m(fflMk7Jl/5i«)A (A I , 

6, Mi«^-7D>f (N i Fe) CCj:0J&Jffi3ftfcR 
H3/imC!)±S|52/-;l/FJB2 7. WxJ3SHtT;U^^ 
A (Al, 0 3 ) CC<fe0^3tl/cl8/¥0. 3jum(£>*" 
+ y >^JB2 8*^Lr±aW#ii*fiS« (±W#--rt/ 
SB) 2 9 a*Jf5J3EL/cfea>-C*S. ttfe. *HSfi©JgSS 
CCD±SP»#ia^lS«2 9 a^2©*#ii*S8 
«CC3ttfiL-Cl>&o _hg(JS#iA^m@2 9 a6iW^«^* 
-^n^ (N i Fe) dcJ:^M^tiX^^ 0 =Ft-^ 
12 8*5«fcO # ±8MI#ji*Bafi2 9att. H*L/ttl^« 

«Ati»YtTJU5-'5A (a 1 , 03 ) m<D*&mmt<c£ 

V)m£>tiXi,>Z> 0 ttfe. C©»tii*^!y F8B2 OBr 
±8H»#ii*»a2 9 afc»fiJT*TaW*i&#« 
ffi <T3P*-^SP) 2 7a{i t ±SP^-iU FJH2 7<D^ 

ffiffl»*— a^ttecsax-i- ^> c eh tc j: 0 . ±gpa*iA^ 

-e<DfflHlffi* 5 TtlW (CC"C»±SB^-;I/ F»2 7) 
ii^®g2 7 a*s»l©#*ii*IBffitC*fj£LrCiS. 

[0060] ccDsaa^^ F2 or«, s^at/^^ f 

S[52OAtCfc0^r, MRH2 5©«»fflaajai**Mffl.L 

r Hth u t ^srn^ 4 x ? fp h iff «<dk# a 0 ton 

iitttc. FSB2 0 Btcfcc^-c, ±SPSiA 

^MS2 9 a <tTSPS&iA^®t52 7 a i 

a<t**Jffl utiaf ^ f«c»Lrn»«*»*iai*n 

4. CCT, FSB2 OBrtJ. ±SRS£iA 

*««2 9a. 4 r r-yP r li2 8*J<fccrFa5«*ii*a« 
2 7 a<Z>#ffliJS£ffi*i*n*nTtl!sBiC»L/rffii£CcftnX 
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[0 06 1] it^t, 09 (A) - (C) ftl* 1,121 1 

±feas»^ ^ f 2 o ©Kja^ffitcoorsMs 

[0 06 2] £?\ 09 (A) CC^L/Ccfc^CC, 0d*.tf 
Tfo^-i v * < A 1 , 0 3 * T i C) 3&»€>ttSS«2 1 
±CC, mX-ttBHtTtlS-QJ* (Al, 0 3 
TW6J12 2. WiLtf^tftTJl/^^'JA (F e A 1 S 
i ) ^6tt4TS|5^-^ KB 2 3, mfcfflMfcrH^x 

(A 1 2 Oj ) UphftZ** y^*2 4, 
-vn^ (Ni Fe) *>6fc4MRJf 2 5 zmKMlfcr 
C©MRB2 5CC*aKJKS»3tl^J:^CC 
(Ta ) #>6tt6 F4&?H2 5 a^rJf^O 

Stoats? KSP20 A*ffsts a tt^r. c<d 

Sc^ttil,^ -j K35 2 OAJtCC. ^RtfSWtTJl^x^A 
(Al, 0 3 )HtS*>^i2 6, 
VH (N i Fe) ^e>&4Ta5S*ii*HiS**fa/c± 
gpV-;l/ Fit 2 7%r&mT%. "Sft 19 ( B > ICtS 

i/fc<fc9cc±»v-^ KH2 7±«c«Aia8-ftr^5^. 

H(A1 2 0 3 ) ^6^^+> ^12 8 4Mt, 
C©¥t 7^12 8±iC09 (C) fC^L/tJ:5 W?dx. 
«;s-vn>f (N i F e) ^6&5±8W#j&#B8ffiJB 

C 0 06 33 ±aW*ii*aB6SH29*JBJ«bfca. * 
(A) cc7nU/cJ:5K:xy^>^vx^l 1 £fmr 

K^r*L/ci $CC±S»*i&*»ffiB2 9 

7^J12 8. M«c_tSI5*/-JbFli2 7©affi««i'Cia 

WWCCK56-3"S. CfUCiOH 1 0 <B) &C^L/c<fc5 

ii-W»« 2 9 a s&sjgJSS 3 tx Z> £ ; T9» * ii^fiSS 
J12 7 a^SBS5^W«:±aW*a*BB«2 9 a 4R- 

9 a^6*J»i*-t*£<!:. 0 1 1 dCjnOtd&^^y F2 0 

[0 06 4] COct^tC^ISItOJBJBrtt. T?3#R© 

0, x^>^7X^l l©iBW 1A tEli;iHr. sO^ftr 
ffi#*E»©±«**ii*»«2 9 a*JcfcCTF»»*ii* 
Ii2 7a F 2 0 4 C £**r 

[0 06 5] ;XCC 4 HI 2 (A) . (B) £#M0Tftil 



.0) 1 1 - 2 9348 0 

18 

[0066] C (DMM^ 7F30rit 012 (B)tc 

*©«MKG**f + v^»2 8<D«ffi«C»L-C* 
HWK:Sfli[ttjejB»rfflt*orc»S. ±««*ii*»ffi 
/1 2 9 aCC»|^"rSTSni*ii*BaffiJi«±»^-^ F 
H2 7#afctaTt>S. *0>ffe<D*J5R«±IE»a^ y F2 
0ctfHji;T$>£ o 

[0067] C(Di^^ F3 0tC*$l>-C4. 
— v FSB 2 0 Brtt, ±a»*i&*flB*2 9 aCDflfJII® 

io **tbwi (ft * 7i2 8) cc»oraaccjnxsnt: 

[0068] cosaa-^v F3 oj*x©j:^aiaccj: 
9»jsr*ct*r#s. a*. 09 (a) - (o g 

Z> 0 CCttt, H9 (C) ©XS«:*SlvrJbgB8#i&# 
BBSffiJB2 9*0JffiLfc<D^. C©±»»*iA*«ffill2 
9±vCS I 2 (A) -6C7S-0->ti-^CCXv-^>^7s-i? 1 
1 & CESS'S" 4. ffcC^T* Z<D* At \ lfcW 

20 ffllt, ^t>b-AX7f>^7t«^l/cJ: 
5fc±MSii*»«JB2 9©#*«tWKC»5fcLT± 
SRS*iA*»a2 9 a*JBJS!EL, WSi?^^ 
1 4^iT^>o CftKJ;9, il 2 (B) Cc^b 

9«*&*tt&2 9 a**tT4«»^v F3 0«rS*C 

[ 0 0 6 9 ] B 1 3 < A) . (B) ttMOCffl©«l&R(D« 

sv^? K4 ofc<fcv»jfi^ffi*s-rfe©r*5. afe, 

±K«»^ > K 2 0 <kR|-«Wt»»6c^C*rtt % H—flF 

30 **«urtt9i-r4. 

[0 07 0 ] SS^^ F4 0B, MM4»SCC<t0JB«ES 
n/cx^>^vx^l 1 A-ec7)fe(D€:±gUS*iA^® 

[0 07 1 ] CKDSBESl^y K4 0 tt«TO<fc 5CCLt:i! 
Sr5C£*5r*-5. HI 3 (A) tCTSL/c^^tC, 0 
9 (A) . (B) <DIg£H«JC. SS2 1 ±CCR*a 
*^ FSS2 0 A^fPUU, JECC, C<Z>K#ttil^y F 
»2 0A±Ccft^i2 6, TSW*ii*«W«:*ta 
40 fc±SB^-^KH2 7. ^t.7*i2 8^M1"^ * 

^r, c©f +*?»2 8±ct. fitttttm. 

(N i F e) ^Jtcixy^^^ l 1 A* 

"C, F7 >f x ^ f > ypai« t > t'-Ax ^ f >>/(c 

-JI/FJB2 7©*IEffl«SrSJ5WtC|»5feTS. CtxCC 
<tO013 ( B ) CC^nU/c<fc 3 CC, x-^yyvxi'l 
lACDtlWt iHC«©T8»»i4*aiS12 7 

50 H2 7 atc^[Sir&±65S*^IBa4LT, x 
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C<DWC«. x.y*^#-?7>$ 1 1 A<D8t^-8IU 1 b 

< v witfo. 5 amgaec-r aetata u^, 
wssiksk (h i -b s> tticiojBjss-r^jroficur 

[0072] 

[**6W] 03 (A) - (E) ccinLJclBio^&ccj: io 

(N i I8wt%) ffi (fi/fo.s am) /SiO, B (&B 
0.25jum) /NiFe (N i 18wt%) M (JBJS0.5 u 

m) <D3mffi&on®mmmztitc¥m&v*^± 

i^X h^£->£ff$j£L, &^#J0ffi*JSLfc. S-T, 
WJBffliLT, 4^K*^^£4. 5%ai(HCl) 

$ti/cpH6. 0<D«7j<#»?«>r>#S« (N i BMmm 
ib-y&m *te2 5#Pdja«3ttSC<fcfcJ:9, jRJf 20 
2. 0 jum<D#>-?£J^ff5f&L/c 0 CO^o^^CDffll^ 
tt. Ni^9 9%, B3&H %-C*-ofc. C<D#>-o#BCC 
J: 0 M^/ci v ^ > if vx * t >T -f * > tf- A 

10" J Pa, m^l 0 00 V, 4 00 A. x?^>yft 
(0 2 (C)#i) = -2 0" r^fO^ x?^>2/ 

**±BMcftffiS|5*WrSJB«"C*5©Cc3*Lr, T^ffJ 

ffiftaSKAItiL^* FBItt3J:^V>^fw:/3#& 40 

[0 07 5] £ fc. ±l^l«©}EJBr ttx * f>^vx 
i^CcLr fcJ:t*. 

[0 07 6] Etc. iKI^iSOJgS-CWi v f>yv7 50 
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«. m«W^-»©-^*«^-«*%3IUL*:}B« 

x *>^B$tetel>r. CKDjg 1 ®««©(MSffiCc*fL 
T^*>t:-Afc8»r-r*«« <Sft2©««> «r*rr 5 

[0 07 7] Sfc, X5r^>yvx^WPS^rS6B±8E 
[0 07 8 ] 

C«W©«i*] «±SftWLfcJ: 5 cc«*« 1 &(,>L«# 

tDMS^S^y- SiSflKra: 2 *S«p»fE® 
«*Wr4<fc5«:fltfiSL/c(Or, K^-fivfy^Cj; 

o r attnx*fc» l r wim&mm<D^ $ - > 

[0 07 9 ] Sfc. iS5jc3S5ac»LM301 1 3(01^*7 
[0 08 0] MCC, SS^II 1 4 ffii&Dx ^ > y^ffitc 

i^r F^^x^^>y^f 5 <t ^tcL/cor, assii 

[0 08 1 ] */c. 6 35cC^LI*3jc^l 9 

tfi* *©«Sffi^anec»LriiKWccsaaje«tt 
n^wisti, ssLfc»*i&*fHi*tfoct**r« 

[0 08 2 ] Sfc. »5R312 0ttl^LBS5jc3B2 6(01^ 
^<fc^CL/c€>-C\ *ciXBSffl*STfflffi«c»Lr3IRW 

*.ttmgi.^v F*8faecjBJsS'rici»-e*4ic^a 
a. 
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[02] anc^L//a^>y7x^^t^cx^ * 

[04] HiC^l/ci^>yvX^2^liS 

[05] 04 (D) (OIgCC«t<xaS®»rffiia-C* 

[06 ] 0 1 tc^ufcj.^ ^>yvx^(0^3©ft=K;# 

[07] 05 (E) ©XiiCCjft<X««<&»raBH"t?* 

[0 8] 0 HC^:L/cX^^>^VX^C7)^4CDf / PS{^ 
ffiS:BiWra/c«>©XfSff<D»rBBH"C»So 
[09] g 1 Ufci ^*ffll>fcli»^ 

[0 1 0 ] 09 (C ) <OXg'6C"8E<-XgS'©Wffi@"C^& 

[0ii]0io(B> oxgoaccf#6+iaaE«^^*2o 
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[012101 tC^L/tx **>^*£*JBl*/cfl!!<D 
ffiJn-^ F(D«JB*ffi«:ttWr*fc«>©Xa*©»rffiia 

[013101 testes. v^>^vx^^flac^cJgCC 

ftoDMa^* F<D«ijt*ffi*»wrafc»oxs»©K 

E0t?*a o 

1 0-ttflDX«J. 1 l-i7^>^^ t 1 1 a -81 
1 1 b-fii^-SB. 12-^>b-A, 13 
-BttSSP. 2 0. 3 0. 4 0"*KS^^ h\ 2 0A- 

?W*i£*^*K»> 2 1 2 2-T*6»L 2 3 
-Tffl^-^Fia. 2 4. 2 6. 2 8-*> *7*JB, 2 
5-BBffl«5CBa«IB (MRU) . 2 7-±SS"-JUK 
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